Introduction {#s0001}
============

Vaccination is vital not only in averting infections, but also in mitigating the severity of infectious diseases and preventing some cancers.[@cit0001]^,^[@cit0002] However, childhood vaccination coverage remains low in many low and middle-income countries, resulting in millions of vaccine-preventable child deaths each year[@cit0002] The low vaccination coverage has been attributed to many reasons, including (but not limited to) parental knowledge and attitudes, and inadequate information and communication.[@cit0004] In particular, poor understanding of the benefits of vaccines and vaccination schedules among parents is associated with low childhood vaccination coverage.[@cit0005]

Poor understanding of the vaccine benefits may be due to conflicting information parents receive about the importance and safety of vaccines.[@cit0006] Therefore, it is important that parents and persons with parental roles are provided accurate information on the benefits of childhood vaccinations and adverse events following vaccination, so that they can make informed decisions regarding vaccination of their children.[@cit0006] Active engagement and effective communication between the providers and recipients of vaccination services may be effective in improving vaccination coverage.[@cit0010]^,^[@cit0011] We therefore conducted this systematic review to assess the effects of interventions for educating parents, compared to standard vaccination practices, on vaccination coverage in low and middle-income countries.

Methods {#s0001-0001}
=======

We registered this systematic review in the International Prospective Register of Systematic Reviews and published the protocol in a peer-reviewed journal.[@cit0012]^,^[@cit0013] Studies eligible for inclusion in the review were randomised trials conducted in low or middle-income countries, as defined by the World Bank.[@cit0014]

We considered any intervention aimed at educating parents about the importance of childhood vaccinations, compared to standard vaccination practices. We defined parents as parents, legal guardians, or other persons assuming the parental role. Our outcome of interest was coverage with three doses of diphtheria-tetanus-pertussis containing vaccines (DTP3) or other vaccination status as reported by the trial authors.

We conducted a comprehensive search of peer-reviewed literature in multiple electronic databases; including PubMed, Cochrane Central Register of Controlled Trials (CENTRAL), Web of Science, Cumulative Index of Nursing and Allied Health (CINAHL), and PDQ (Pretty Darn Quick) Evidence. We conducted the initial search in May 2015, with an update in June 2016. Appendix [1](#app1){ref-type="app"} shows the search strategy we used for the various electronic databases. In addition, we searched the WHO International Clinical Trials Registry Platform, Clinicaltrials.gov, and reference lists of relevant reviews.

The output from the May 2015 search was independently screened for potentially eligible studies by LA Lukusa (LAL) and NN Mbeye (NNM). The output from the June 2016 search was independently screened by VN Ndze (VNN) and CS Wiysonge (CSW). Full texts of potentially eligible studies were retrieved and the two researchers independently assessed them for eligibility against the study inclusion criteria. All potentially eligible studies were published in English. At each stage, the two respective researchers compared their results and resolved disagreements by discussion and consensus.

LAL and VNN extracted data from eligible studies in duplicate, using a pre-designed and pilot-tested data collection form); and compared their results and resolved discrepancies by discussion and consensus. The data extracted included study design and methods, country setting, participant characteristics, intervention characteristics, outcome measures, and outcome data. The two authors also independently assessed the risk of bias in each included study using the Cochrane Risk of Bias Tool.[@cit0015] We assessed the risk of selection bias by considering the adequacy of random sequence generation and allocation concealment, and the risk of performance bias by considering blinding of participants and personnel. For the risk of detection bias we assessed the blinding of outcome assessors. We used completeness of outcome data to assess the risk of attrition bias, and the completeness of outcome reporting for the risk of reporting bias. For each domain, we classified the risk of bias as low if the criterion was adequately addressed, high if the criterion was not adequately addressed, and unclear if the information provided was not sufficient to make an informed judgement. We summarised the assessment and categorised each included study either as having a low or a high risk of bias. Any study that had a high risk of selection, detection or attrition bias was categorised as having a high risk of bias. All other studies were considered to have a low risk of bias.

We conducted data analyses using the Cochrane Review Manager software (<http://ims.cochrane.org/RevMan>). For each included study, we calculated the natural logarithm of the risk ratio (RR) and its standard error. We then expressed the result of each study as a RR with its 95% confidence interval (CI). We included data from two eligible cluster randomised trials after controlling for the design effect, using the intra-cluster correlation coefficient.[@cit0015]

We assessed statistical heterogeneity using the chi-squared test of homogeneity, with significance defined at the 10% alpha level. When there was significant statistical heterogeneity, we used the random effects model to pool study results and assessed the source of heterogeneity using subgroup analyses. We defined subgroups by type of intervention i.e. community-based versus facility-based education. In addition, we quantified heterogeneity using the Higgins\' I-squared statistic.[@cit0015]

We assessed the certainty of the evidence for each outcome using the Grading of Recommendations Assessment, Development and Evaluation (GRADE) approach.[@cit0016]

Results {#s0002}
=======

The two literature searches generated a total of 3568 records, and removing duplicates resulted to 3537 records. After screening summaries of the records, we discarded 3527 clearly irrelevant records. Of the 10 potentially eligible studies, we included six in the review.[@cit0017] The remaining four studies were excluded as they were not randomized trials.[@cit0022] [Fig. 1](#f0001){ref-type="fig"} shows the search and selection of studies for this review. [Table 1](#t0001){ref-type="table"} summarises the characteristics of the six included studies. Figure 1.Flow chart showing study selection process. Table 1.Characteristics of included studies.StudyDesignLocationInterventions and comparisonsOutcome assessment methodBolam 1998RCTKathmandu, NepalMothers received: Group A: Health education immediately after birth and 3 months later.DTP3 coverage assessed through self-reports of mothers.   Group B: Health education at birth only.    Group C: Health education at three months only.    Group D: No health education. Pandey 2007cRCTUttar Pradesh, IndiaIntervention: Information campaigns among poor rural populations in 2 rounds. Each round comprised 2--3 one-hour meetings using audiotaped presentation, question period, and leaflet distribution. Participants re-interviewed after 12 months.Children less than one year old receiving one or more vaccine doses   Comparison: No interventionTetanus toxoid coverage in children assessed through self-reports of mothers.Andersson 2009cRCTLasbela, PakistanIntervention: Three structured discussions separately with male and female groups. Sharing of information on local vaccination coverage; costs and benefits of childhood vaccination; & local action plans. Participants spread the information in their communities.DTP3 coverage assessed through self-reports of mothers.   Comparison: No intervention. Usman 2009RCTPakistanGroup One: Reminder immunisation card.DTP3 coverage assessed through vaccination cards.   Group Two: 2--3 minutes conversation with mother during DTP1 visit to motivate & convey adverse impact of incomplete vaccinations.    Group Three: Both interventions.    Group Four: No intervention. Owais 2011RCTKarachi, PakistanIntervention: 5-minute home-based information sessions on importance of vaccines for low-literacy communities. They used graphic cards with 3 messages: vaccines save children\'s lives; location of vaccination centres; & importance of retaining cards.DTP3 coverage assessed through vaccination cards.   Comparison: Verbal general health promotion messages delivered by trained CHWs. Usman 2011RCTKarachi, PakistanGroup One: Reminder immunisation card.DTP3 coverage assessed through vaccination cards.   Group Two: 2--3 minutes discussions with mothers on importance of completing vaccination schedule.    Group 3: Both interventions.    Group 4: No intervention. [^1]

Three studies assessed the effects of educating parents in communities, outside of health facilities.[@cit0005]^,^[@cit0017]^,^[@cit0019] One study was conducted in Karachi, Pakistan, with 179 mothers in the education group and 178 in the "no-education" control group.[@cit0005] The second study was conducted among 18 education and 14 control clusters in Lasbela district in Pakistan.[@cit0017] The third study was undertaken in Uttar Pradesh, India, among 11 education and 10 control clusters.[@cit0019] These studies assessed the vaccination status of children through vaccination cards,[@cit0005] or by self-reports by parents.[@cit0017]^,^[@cit0019]

The other three studies assessed the effects of educating parents at health facilities.[@cit0018]^,^[@cit0020]^,^[@cit0021] The first study was conducted in Kathmandu, Nepal, with 205 mothers in the education group and 198 mothers in the control group.[@cit0018] The second study, undertaken in Karachi, Pakistan, had 375 mothers each in the education and control arms.[@cit0020] The last study, also conducted in Karachi, Pakistan, randomised 376 mothers to receive education and 378 in the control "no education" arm.[@cit0021] The studies assessed vaccination coverage through self-reports,[@cit0018] or vaccination cards.[@cit0020]^,^[@cit0021]

One study reported including information of adverse events following vaccination in discussions with parents.[@cit0017]

All six studies had adequate randomisation sequence generation. One study had adequate allocation concealment,[@cit0017] but it was unclear whether the other five had adequate allocation concealment.[@cit0005]^,^[@cit0018] Outcome assessors were not aware of intervention allocations in four studies, but this was not the case in the remaining two.[@cit0020]^,^[@cit0021] One study had a high proportion of participants lost to follow-up (21--29% in each arm),[@cit0018] but the others had a minimal proportion of participants lost to follow-up. Based on pre-specified criteria, we judged three studies to have a high risk of bias.[@cit0018]^,^[@cit0020]^,^[@cit0021]^,^[Table 2](#t0002){ref-type="table"} shows a summary of the risk of bias in included studies. Table 2.Summary of risk of bias in included studies. Bolam 1998Pandey 2007Andersson 2009Usman 2009Owais 2011Usman 2011Random sequence generation (selection bias)○+○+○+○+○+○+Allocation concealment (selection bias)○?○?○+○?○?○?Blinding of outcome assessment (detection bias)○+○+○+○−○+○−Incomplete outcome data (attrition bias)○−○+○+○+○+○+Selective reporting (reporting bias)○?○?○?○?○?○?Other bias○+○−○−○+○+○+[^2]

Three studies assessed the effects of educating caregivers in communities, outside of health facilities.[@cit0005]^,^[@cit0017]^,^[@cit0019] Two of these studies reported DTP3 coverage[@cit0005]^,^[@cit0017] and the third reported coverage with at least one childhood vaccine.[@cit0019] The latter was a cluster-randomised trial conducted from May 2004 to May 2005 in Uttar Pradesh, India, in which Pandey and colleagues found the vaccination coverage in the intervention and control clusters to be 72% (386/536) and 46% (225/489) respectively.[@cit0019] In the second cluster randomised trial, conducted in Lasbela district of Balochistan province of Pakistan, from the spring of 2005 to the spring of 2007, Andersson and colleagues reported 53% (283/535) DTP3 coverage in intervention clusters compared to 24% (103/422) in control clusters.[@cit0017] The third study was an individually randomised trial conducted by Owais and colleagues from August 2008 to March 2009 in Karachi Pakistan.[@cit0005] The investigators reported DTP3 coverage of 72% (129/179) in the intervention group and 52% (92/178) in the control group. Pooling the data from the studies shows that community-based education improves childhood vaccination coverage (three trials, 2339 participants: RR 1.61, 95% CI 1.19 to 2.18, I^2^ = 37%) ([Fig. 3](#f0003){ref-type="fig"}).

The three studies that assessed facility-based education reported DTP3 coverage.[@cit0018]^,^[@cit0020]^,^[@cit0021] The coverage in the education compared to no-education arms was respectively 87% (179/205) and 85% (169/198) in the trial conducted by Bolam and colleagues from November 1994 to May 1996.in Kathmandu, Nepal; 65%(242/375) and 55% (205/375) in the trial conducted by Usman and colleagues from September 2003 to March 2004 in urban Karachi in Pakistan; and 60% (228/378) and 39% (149/378) in the trial conducted by Usman and colleagues from November 2005 to August 2006 in rural Karachi in Pakistan. Combining data from the studies shows that facility-based education improves vaccination coverage (three trials, 1909 participants: RR 1.24, 95% CI 1.01 to 1.53, I^2^ = 74%) ([Figures 2](#f0002){ref-type="fig"} and [3](#f0003){ref-type="fig"}). Figure 2.The effect of caregiver education on uptake of three doses of diphtheria-tetanus-pertussis containing vaccines among children. Figure 3.The effect of caregiver education on uptake of any vaccine among children.

Overall, the combined data show that education of parents improves vaccination coverage in low and middle-income countries (six trials; 4248 participants: RR 1.36, 95%CI 1.14 to 1.62; I^2^ = 65%) ([Figs. 3](#f0003){ref-type="fig"}). [Table 3](#t0003){ref-type="table"} shows our confidence in this evidence. Evidence from randomised trials is considered of high certainty in the GRADE framework; but we downgraded this to moderate because three of the six studies had a high risk of bias. Table 3.GRADE Summary of findings for the effects of caregiver education on vaccination coverage.**Population**: Parents and other persons assuming the parental role**Settings**: Low and middle-income countries**Intervention**: Education on benefits of childhood vaccinations and importance of completing vaccination schedules**Comparison**: Standard practice **Illustrative comparative effects (95% CI)**   **OutcomesStandard practiceEducationRelative effect (95% CI)No of Participants(studies)Quality of the evidence (GRADE)Coverage with any vaccine51 per 10069 per 100** (58 to 83)**RR 1.36** (1.14 to 1.62)3694 (6 studies)⊕⊕⊕⊝ **moderate**[^1^](#t3fn0001){ref-type="fn"}**DTP3 coverage52 per 10070 per 100** (58 to 85)**RR 1.36** (1.12 to 1.64)3156 (5 studies)⊕⊕⊕⊝ **moderate**[^1^](#t3fn0001){ref-type="fn"}The **effect with education** (and its 95% CI) is based on the assumed risk in the comparison group (i.e. standard practice) and the **relative effect** of the intervention (and its 95% CI). **CI**: Confidence interval; **RR**: Risk ratio; **GRADE**: Grading of Recommendations Assessment, Development and Evaluation.GRADE Working Group grades of evidence**High certainty**: Further research is very unlikely to change our confidence in the estimate of effect.**Moderate certainty**: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.**Low certainty**: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.**Very low certainty**: We are very uncertain about the estimate.[^3]

Discussion {#s0003}
==========

The target of the Global Vaccine Action Plan was to achieve 90% national coverage with all vaccines on national vaccination schedules in all 194 countries by 2015[@cit0026]. However, only 129 (66%) countries achieved this coverage target by 2014.[@cit0027] The ten countries with the largest numbers of un-immunised children are all low-income or lower-middle income countries.[@cit0027] There is thus an urgent need for effective interventions that would ensure equitable uptake of existing vaccines by people in all communities around the world.[@cit0026]

In this systematic review, we have shown that caregiver education probably leads to substantial increases in childhood vaccination coverage. Although all six included trials were conducted in only three Asian countries (India, Nepal, and Pakistan), we have no reason to doubt the applicability of the evidence to other low and middle-income countries.

Only one study reported including information of adverse events following vaccination in the education sessions with parents.[@cit0017] We are, therefore, uncertain of the extent to which the information of adverse events following vaccination impacted the decision making of parents. An adverse event following vaccination is defined as "any untoward medical occurrence which follows vaccination and which does not necessarily have a causal relationship with the usage of the vaccine. The adverse event may be any unfavourable or unintended sign, abnormal laboratory finding, symptom, or disease".[@cit0027] Such an adverse event maybe a vaccine product-related reaction, a reaction due to an error in administration, a reaction related to vaccine quality defect, a vaccination anxiety related reaction, or a coincidental event.[@cit0027]

Ours is the most comprehensive and up to date review of randomised trial evidence of the effects of caregiver education on childhood vaccination coverage. However, our findings are consistent with those of related systematic reviews.[@cit0001]^,^[@cit0029] Community-based evidence based discussions aimed at knowledge translation to community members may prove to be more effective than conventional health education strategies. However, the setting and scale of the targeted population may influence these findings. Kaufman and colleagues previously reviewed face-to-face interventions for informing or educating parents about early childhood vaccination, and reported that these interventions may have little to no impact on vaccination status or knowledge and understanding of vaccination.[@cit0029] The apparent difference in our conclusions may be because Kaufman and colleagues included studies from all country settings.[@cit0028] Therefore, provision of accurate vaccine information in communities and health facilities should be integrated into all childhood vaccination programmes in low and middle-income countries; accompanied by robust monitoring of the impact and use of data for action.
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CINAHL \#QueryS54S16 AND S34 AND S52 \[Exclude MEDLINE records\]S53S16 AND S34 AND S52S52S35 OR S36 OR S37 OR S38 OR S39 OR S40 OR S41 OR S42 OR S43 OR S44 OR S45 OR S46 OR S47 OR S48 OR S49 OR S50 OR S51S51TI (randomis\* or randomiz\* or randomly or trial or effect\* or impact\* or intervention\* or multicenter or "multi center" or multicentre or "multi centre" or controlled or groups or before N5 after or pre N5 post or ((pretest or "pre test") and (posttest or "post test")) or quasiexperiment\* or quasi W0 experiment\* or pseudo experiment\* or pseudoexperiment\* or evaluat\* or "time series" or time W0 point\* or repeated W0 measur\*) OR AB (randomis\* or randomiz\* or randomly or trial or effect\* or impact\* or intervention\* or multicenter or "multi center" or multicentre or "multi centre" or controlled or groups or before N5 after or pre N5 post or ((pretest or "pre test") and (posttest or "post test")) or quasiexperiment\* or quasi W0 experiment\* or evaluat\* or "time series" or time W0 point\* or repeated W0 measur\*)S50(MH "Health Services Research")S49(MH "Experimental Studies+")S48(MH "Time Series")S47(MH "Multiple Time Series")S46(MH "Interrupted Time Series Analysis")S45(MH "Repeated Measures")S44(MH "Multicenter Studies")S43(MH "Quasi-Experimental Studies")S42(MH "Pretest-Posttest Design")S41(MH "Pretest-Posttest Control Group Design")S40(MH "Nonrandomized Trials")S39(MH "Intervention Trials")S38(MH "Clinical Trials")S37(MH "Randomized Controlled Trials")S36PT clinical trialS35PT randomized controlled trialS34S17 OR S18 OR S19 OR S20 OR S21 OR S22 OR S23 OR S24 OR S25 OR S26 OR S27 OR S28 OR S29 OR S30 OR S31 OR S32 OR S33S33TI transitional W0 countr\* OR AB transitional W0 countr\*S32TI ( lmic or lmics or third W0 world or lami W0 countr\* ) OR AB ( lmic or lmics or third W0 world or lami W0 countr\* )S31TI low N3 middle N3 countr\* OR AB low N3 middle N3 countr\*S30TI ( low\* W0 (gdp or gnp or gross W0 domestic or gross W0 national) ) OR AB ( low\* W0 (gdp or gnp or gross W0 domestic or gross W0 national) )S29TI ( (developing or less\* W0 developed or under W0 developed or underdeveloped or middle W0 income or low\* W0 income) W0 (economy or economies) ) OR AB ( (developing or less\* W0 developed or under W0 developed or underdeveloped or middle W0 income or low\* W0 income) W0 (economy or economies) )S28TI ( (developing or less\* W0 developed or under W0 developed or underdeveloped or middle W0 income or low\* W0 income or underserved or under W0 served or deprived or poor\*) W0 (countr\* or nation or nations or population\* or world or area or areas) ) OR AB ( (developing or less\* W0 developed or under W0 developed or underdeveloped or middle W0 income or low\* W0 income or underserved or under W0 served or deprived or poor\*) W0 (countr\* or nation or nations or population\* or world or area or areas) )S27MW ( Afghanistan or Bangladesh or Benin or "Burkina Faso" or Burundi or Cambodia or "Central African Republic" or Chad or Comoros or Congo or "Cote d\'Ivoire" or Eritrea or Ethiopia or Gambia or Ghana or Guinea or Haiti or India or Kenya or Korea or Kyrgyz or Kyrgyzstan or Lao or Laos or Liberia or Madagascar or Malawi or Mali or Mauritania or Melanesia or Mongolia or Mozambique or Burma or Myanmar or Nepal or Niger or Nigeria or Pakistan or Rwanda or "Salomon Islands" or "Sao Tome" or Senegal or "Sierra Leone" or Somalia or Sudan or Tajikistan or Tanzania or Timor or Togo or Uganda or Uzbekistan or Vietnam or "Viet Nam" or Yemen or Zambia or Zimbabwe ) or TI ( Afghanistan or Bangladesh or Benin or "Burkina Faso" or Burundi or Cambodia or "Central African Republic" or Chad or Comoros or Congo or "Cote d\'Ivoire" or Eritrea or Ethiopia or Gambia or Ghana or Guinea or Haiti or India or Kenya or Korea or Kyrgyz or Kyrgyzstan or Lao or Laos or Liberia or Madagascar or Malawi or Mali or Mauritania or Melanesia or Mongolia or Mozambique or Burma or Myanmar or Nepal or Niger or Nigeria or Pakistan or Rwanda or "Salomon Islands" or "Sao Tome" or Senegal or "Sierra Leone" or Somalia or Sudan or Tajikistan or Tanzania or Timor or Togo or Uganda or Uzbekistan or Vietnam or "Viet Nam" or Yemen or Zambia or Zimbabwe ) or AB ( Afghanistan or Bangladesh or Benin or "Burkina Faso" or Burundi or Cambodia or "Central African Republic" or Chad or Comoros or Congo or "Cote d\'Ivoire" or Eritrea or Ethiopia or Gambia or Ghana or Guinea or Haiti or India or Kenya or Korea or Kyrgyz or Kyrgyzstan or Lao or Laos or Liberia or Madagascar or Malawi or Mali or Mauritania or Melanesia or Mongolia or Mozambique or Burma or Myanmar or Nepal or Niger or Nigeria or Pakistan or Rwanda or "Salomon Islands" or "Sao Tome" or Senegal or "Sierra Leone" or Somalia or Sudan or Tajikistan or Tanzania or Timor or Togo or Uganda or Uzbekistan or Vietnam or "Viet Nam" or Yemen or Zambia or Zimbabwe )S26MW ( Albania or Algeria or Angola or Armenia or Azerbaijan or Belarus or Bhutan or Bolivia or Bosnia or Herzegovina or "Cape Verde" or Cameroon or China or Colombia or Congo or Cuba or Djibouti or "Dominican Republic" or Ecuador or Egypt or "El Salvador" or Fiji or Gaza or Georgia or Guam or Guatemala or Guyana or Honduras or "Indian Ocean Islands" or Indonesia or Iran or Iraq or Jamaica or Jordan or Kiribati or Lesotho or Macedonia or Maldives or "Marshall Islands" or Micronesia or "Middle East" or Moldova or Morocco or Namibia or Nicaragua or Palestin\* or Paraguay or Peru or Philippines or Samoa or "Sri Lanka" or Suriname or Swaziland or Syria or "Syrian Arab Republic" or Thailand or Tonga or Tunisia or Turkmenistan or Ukraine or Vanuatu or "West Bank" ) or TI ( Albania or Algeria or Angola or Armenia or Azerbaijan or Belarus or Bhutan or Bolivia or Bosnia or Herzegovina or "Cape Verde" or Cameroon or China or Colombia or Congo or Cuba or Djibouti or "Dominican Republic" or Ecuador or Egypt or "El Salvador" or Fiji or Gaza or Georgia or Guam or Guatemala or Guyana or Honduras or "Indian Ocean Islands" or Indonesia or Iran or Iraq or Jamaica or Jordan or Kiribati or Lesotho or Macedonia or Maldives or "Marshall Islands" or Micronesia or "Middle East" or Moldova or Morocco or Namibia or Nicaragua or Palestin\* or Paraguay or Peru or Philippines or Samoa or "Sri Lanka" or Suriname or Swaziland or Syria or "Syrian Arab Republic" or Thailand or Tonga or Tunisia or Turkmenistan or Ukraine or Vanuatu or "West Bank" ) or AB ( Albania or Algeria or Angola or Armenia or Azerbaijan or Belarus or Bhutan or Bolivia or Bosnia or Herzegovina or "Cape Verde" or Cameroon or China or Colombia or Congo or Cuba or Djibouti or "Dominican Republic" or Ecuador or Egypt or "El Salvador" or Fiji or Gaza or Georgia or Guam or Guatemala or Guyana or Honduras or "Indian Ocean Islands" or Indonesia or Iran or Iraq or Jamaica or Jordan or Kiribati or Lesotho or Macedonia or Maldives or "Marshall Islands" or Micronesia or "Middle East" or Moldova or Morocco or Namibia or Nicaragua or Palestin\* or Paraguay or Peru or Philippines or Samoa or "Sri Lanka" or Suriname or Swaziland or Syria or "Syrian Arab Republic" or Thailand or Tonga or Tunisia or Turkmenistan or Ukraine or Vanuatu or "West Bank" )S25MW ( "American Samoa" or Argentina or Belize or Botswana or Brazil or Brasil or Bulgaria or Chile or Comoros or "Costa Rica" or Croatia or Dominica or Guinea or Gabon or Grenada or Grenadines or Hungary or Kazakhstan or Latvia or Lebanon or Libia or libyan or Libya or Lithuania or Malaysia or Mauritius or Mayotte or Mexico or Micronesia or Montenegro or Nevis or "Northern Mariana Islands" or Oman or Palau or Panama or Poland or Romania or Russia or "Russian Federation" or Samoa or "Saint Lucia" or "St Lucia" or "Saint Kitts" or "St Kitts" or "Saint Vincent" or "St Vincent" or Serbia or Seychelles or Slovakia or "Slovak Republic" or "South Africa" or Turkey or Uruguay or Venezuela or Yugoslavia ) or TI ( "American Samoa" or Argentina or Belize or Botswana or Brazil or Bulgaria or Chile or Comoros or "Costa Rica" or Croatia or Dominica or Guinea or Gabon or Grenada or Grenadines or Hungary or Kazakhstan or Latvia or Lebanon or Libia or libyan or Libya or Lithuania or Malaysia or Mauritius or Mayotte or Mexico or Micronesia or Montenegro or Nevis or "Northern Mariana Islands" or Oman or Palau or Panama or Poland or Romania or Russia or "Russian Federation" or Samoa or "Saint Lucia" or "St Lucia" or "Saint Kitts" or "St Kitts" or "Saint Vincent" or "St Vincent" or Serbia or Seychelles or Slovakia or "Slovak Republic" or "South Africa" or Turkey or Uruguay or Venezuela or Yugoslavia ) or AB ( "American Samoa" or Argentina or Belize or Botswana or Brazil or Bulgaria or Chile or Comoros or "Costa Rica" or Croatia or Dominica or Guinea or Gabon or Grenada or Grenadines or Hungary or Kazakhstan or Latvia or Lebanon or Libia or libyan or Libya or Lithuania or Malaysia or Mauritius or Mayotte or Mexico or Micronesia or Montenegro or Nevis or "Northern Mariana Islands" or Oman or Palau or Panama or Poland or Romania or Russia or "Russian Federation" or Samoa or "Saint Lucia" or "St Lucia" or "Saint Kitts" or "St Kitts" or "Saint Vincent" or "St Vincent" or Serbia or Seychelles or Slovakia or "Slovak Republic" or "South Africa" or Turkey or Uruguay or Venezuela or Yugoslavia )S24TI ( Africa or Asia or "South America" or "Latin America" or "Central America" ) or AB ( Africa or Asia or "South America" or "Latin America" or "Central America" )S23(MH "Asia+")S22(MH "West Indies+")S21(MH "South America+")S20(MH "Latin America")S19(MH "Central America+")S18(MH "Africa+")S17(MH "Developing Countries")S16S13 OR S14 OR S15S15TI (immunization or immunisation or vaccination) W0 (program\* or rate\* or coverage or adher\*)S14TI ( (vaccinat\* or revaccinat\* or immunization or immunisation) N3 (child\* or infant or infants or newborn or neonat\* or baby or babies or kid or kids or toddler\* or woman or women or mother\*) ) OR AB ( (vaccinat\* or revaccinat\* or immunization or immunisation) N3 (child\* or infant or infants or newborn or neonat\* or baby or babies or kid or kids or toddler\* or woman or women or mother\*) )S13S5 AND S12S12S6 OR S7 OR S8 OR S9 OR S10 OR S11S11(MH "Expectant Mothers")S10(MH "Women")S9(MH "Mothers")S8(MH "Infant, Newborn")S7(MH "Infant")S6(MH "Child")S5S1 or S2 or S3 or S4S4(MH "Immunization Programs")S3(MH "Immunotherapy")S2(MH "Immunization Schedule")S1(MH "Immunization")

[^1]: CHWs: Community health workers; DTP3: Third dose of diphtheria-tetanus-pertussis containing vaccines; RCT: Individually randomised trial; cRCT: cluster randomised trial.

[^2]: ○+ Low risk; ○− High risk; ○? Unclear risk.

[^3]: We downgraded the evidence by one level (from high), because three of the studies have a high risk of bias.
